Introduction
============

The number of men and women worldwide who identify as lesbian, gay, or bisexual (LGB) has increased in recent years. According to a survey undertaken in 2011 by the Williams Institute at the UCLA School of Law, approximately 9 million people (3.5% of adults) in the United States identify as LGB and an additional 0.3% of adults identify as transgender ([@ref1]). In 2003, a study on Australia reported that among adults aged 16---59, 1.6% and 0.9% of males identified as gay and bi-sexual, respectively, and 0.8% and 1.4% of females identified as lesbian and bisexual, respectively ([@ref2]). In Denmark in 1992, 2.7% of adult men and women reported having had same-sex sexual experiences ([@ref3]). In France in 1992, 4.1% of men and 2.6% of women reported at least one same-sex sexual experience during their lifetime ([@ref4]). In Ireland in 2006, 2.7% of men and 1.2% of women identified as either homosexual or bisexual ([@ref5]), while in a 2003 Norwegian survey, 12% of respondents reported having had a same-sex sexual experience ([@ref6]), and 6.1% of people surveyed in the United Kingdom in 1992 had had a same-sex sexual experience ([@ref7]). In summary, the number of men and women worldwide who identify as lesbian, gay, or bisexual (LGB) has increased in recent years, with up to 12% of respondents reporting having engaged in same-sex sexual activity ([@ref1] --- [@ref7]). Locally, even though statistics for the LGBT population cannot be determined for certain Korean cultures, of a sample of 1,748 adolescents in South Korea, 12.7% had problems with their gender identity ([@ref8]).

A number of studies have shown higher rates of diseases such as HIV/AIDS among the LGB population ([@ref9]---[@ref11]), as well as a higher prevalence of asthma ([@ref12]), obesity ([@ref13]), and poor health behavior, indicating a relationship between this group's atypical sexual orientation and health-related lifestyle ([@ref14]---[@ref15]). For this and other reasons, the LGB population has attracted increasingly more interest worldwide. However, there is currently almost no research in South Korea on the prevalence of LGB identity and sexual behavior, meaning that the Korean government has no information regarding possible public health concerns among the LGB population. Therefore, the purpose of the present study was to determine whether lifestyle-related factors, including physical activity (PA), differ between lesbian, gay, bisexual, and heterosexual Korean adolescents.

Methods
=======

The 8^th^ Korea Youth Risk Behavior Web-based Survey (KYRBWS-VIII) is an annual epidemio-logical and cross-sectional study that assesses the public health of Korean adolescents. It uses a complex sample design of 43 clustering techniques, 129 stratification techniques, and multistage sampling to cover all of South Korea while limiting the sample size to a manageable size: 400 middle schools and 400 high schools. This sample includes students from grades 7---12 (aged 12---18 years). All of the details regarding the data collection procedure have been described by the Ministry of Education, Science, and Technology, the Ministry of Health and Welfare, and the Korea Centers for Disease Control and Prevention ([@ref16]). This survey has well-established validity and reliability for this population ([@ref17]---[@ref18]).

In the KYRBWS-VIII, students are assigned unique identification numbers by their classroom instructors, and then access the survey web page using these numbers. On the web page, they are asked if they are willing to participate; students who choose to participate complete the questionnaire at their schools anonymously. Because the KYRBWS-VIII does not collect any private information (e.g., students' names, social security numbers, school names, telephone numbers, or home addresses), ethical approval was not required.

The overall response rate for participation in the KYRBWS-VIII was 96.4% (74,186 out of 76,980 students; 38,221 males and 35,965 females). However, only 11,829 of these 74,186 participants provided enough information about their romantic and sexual behavior to be categorized as gay, lesbian, bisexual, or heterosexual. The subjects' demographic characteristics are shown in [Table 1](#T1){ref-type="table"}.

Defining groups: homosexual (gay or lesbian), bisexual, and heterosexual
------------------------------------------------------------------------

Sexual identity was evaluated using the item "Select all of the following items that you have experienced." Possible responses were: \[1\] "none of these," \[2\] "kissing and fondling someone of the opposite sex," \[3\] "sexual intercourse with someone of the opposite sex," \[4\] "kissing and fondling someone of the same sex," \[5\] "sexual intercourse with someone of the same sex," \[6\] "experienced sexual violence from others," and \[7\] "committed sexual violence."

Respondents who responded "yes" to only \[4\] or \[5\] (i.e., respondents who reported sexual or romantic behavior with people of the same sex only) were categorized as homosexual (gay or lesbian), respondents who responded "yes" to both \[4\] or \[5\] and \[2\] or \[3\] (i.e., respondents who reported sexual or romantic behavior with people of both sexes) were categorized as bisexual, and respondents who responded "yes" to only \[2\] or \[3\] (i.e., respondents who reported sexual or romantic behavior with people of the opposite sex only) were categorized as heterosexual.

###### 

The subjects' demographic characteristics

  Variables                   Males (n=7,067)               Females (n=4,762)   Total (n=11,829)   
  --------------------------- ----------------------------- ------------------- ------------------ ---------------
  Age (years)                 15.85 ± 1.54                  15.89 ± 1.55        15.87 ± 1.54       
  Height (cm)                 172.63 ± 6.77                 160.61 ± 5.25       167.82 ± 8.56      
  Weight (kg)                 62.61 ± 10.67                 52.80 ± 7.29        58.68 ± 10.61      
  Body mass index (kg/m^2^)   20.94 ± 2.93                  20.44 ± 2.47        20.74 ± 2.77       
  12 years                    Homosexual (gay or lesbian)   16 (7.8)            25 (16.5)          41 (11.5)
                              Bisexual                      10 (4.9)            6 (4.0)            16 (4.5)
                              Heterosexual                  179 (87.3)          120 (79.5)         299 (84.0)
  13 years                    Homosexual (gay or lesbian)   47 (10.7)           22 (7.0)           69 (9.2)
                              Bisexual                      22 (5.0)            6 (1.9)            28 (3.7)
                              Heterosexual                  372 (84.3)          285 (91.1)         657 (87.1)
  14 years                    Homosexual (gay or lesbian)   39 (5.8)            24 (5.7)           63 (5.8)
                              Bisexual                      34 (5.1)            8 (1.9)            42 (3.8)
                              Heterosexual                  595 (89.1)          392 (92.4)         987 (90.4)
  15 years                    Homosexual (gay or lesbian)   53 (4.3)            26 (3.7)           79 (4.1)
                              Bisexual                      44 (3.6)            8 (1.1)            52 (2.7)
                              Heterosexual                  1,132 (92.1)        665 (95.2)         1,797 (93.2)
  16 years                    Homosexual (gay or lesbian)   53 (3.3)            29 (2.7)           82 (3.0)
                              Bisexual                      42 (2.6)            17 (1.6)           59 (2.2)
                              Heterosexual                  1,517 (94.1)        1,045 (95.7)       2,562 (94.8)
  17 years                    Homosexual (gay or lesbian)   66 (3.4)            38 (2.6)           104 (3.1)
                              Bisexual                      45 (2.3)            30 (2.1)           75 (2.2)
                              Heterosexual                  1,829 (94.3)        1,383 (95.3)       3,212 (94.7)
  18 years                    Homosexual (gay or lesbian)   25 (2.9)            20 (3.6)           45 (3.2)
                              Bisexual                      28 (3.2)            10 (1.8)           38 (2.7)
                              Heterosexual                  821 (93.9)          522 (94.6)         1,343 (94.1)
  Total ages                  Homosexual (gay or lesbian)   323 (4.6)           208 (4.4)          531 (4.5)
                              Bisexual                      243 (3.4)           113 (2.4)          356 (3.0)
                              Heterosexual                  6,501 (92.0)        4,441 (93.2)       10,942 (92.5)

Note:

Data are expressed as mean ± standard deviation or as

n

(%)

Subjects who reported that they had never engaged in sexual or romantic behavior (responding "yes" to \[1\]), or who reported only experiences of sexual violence (responding "yes" to \[6\] or \[7\]) were excluded, as these items provided no information on sexual identity.

Using these criteria, the 11,829 subjects who provided sufficient information were divided into groups. Males were divided into gay (*n* = 323), bisexual (*n* = 243), and heterosexual (*n* = 6,501) groups, and females were divided into lesbian (*n* = 208), bisexual (*n* = 113), and heterosexual (*n* = 4,441; [Table 1](#T1){ref-type="table"}) groups.

Lifestyle factors including physical activity
---------------------------------------------

The data were then analyzed according to the groups' sexual orientation for any significant relationships with certain key lifestyle behaviors: smoking cigarettes, drinking alcohol, eating breakfast, mental stress, and exercise (vigorous, moderate, muscular strength exercises and walking at least 10 minutes per week) through the KYRBWS-VIII. Possible responses to these items are given as follows.

Frequency of vigorous PA, frequency of moderate PA, and frequency of muscular strength exercises per week were 1 = "never," 2 = "once," 3 = "twice," 4 = "three times," 5 = "four times", and 6 = "five times or more." Vigorous PA included activities such as digging, aerobics, heavy lifting, or fast cycling; moderate PA included activities such as cycling at a regular pace, carrying light loads, or playing doubles tennis; and muscular strength exercises included activities such as sit-ups, push-ups, and weight lifting or weight training. Frequency of smoking and frequency of drinking per month had possible responses of 1 = "never," 2 = "1---2 days," 3 = "3---5 days," 4 = "6--- 9 days," 5 = "10---19 days," 6 = "20---29 days," and 7 = "every day" for. For frequency of breakfast consumption and frequency of walking at least 10 minutes per week, response options included 1 = "never," 2 = "once," 3 = "twice," 4 = "three times," 5 = "4 times," 6 = "5 times," 7 = "6 times," and 8 = "every day." Finally, self-reported mental stress was assessed using responses of 1 = "very high," 2 = "high," 3 = "normal," 4 = "low," and 5 = "very low."

Statistical analysis
--------------------

One-way analysis of variance (ANOVA) was used to identify differences in lifestyle factors, especially physical activity, among the three sexual identity groups (homosexual \[gay or lesbian\], bisexual, and heterosexual). Tukey's post-hoc testing was conducted to specify how the groups differed. The analyses were performed using SPSS version 18.0 (Chicago, IL, USA) and statistical significance was set at *P \<* 0.05. All study results are given as the mean ± standard deviation or number (%).

Results
=======

The differences in lifestyle factors, especially physical activity, among the sexual identity groups are shown in [Table 2](#T2){ref-type="table"}. Using one-way ANOVA, we found that males showed significant differences by sexual identity group for frequency of smoking (*P =* 0.029), alcohol consumption (*P* \< 0.001), muscular strength exercises (*P* = 0.020), and walking for at least 10 minutes (P \< 0.001). Tukey's post-hoc test indicated that gay males performed muscular strength exercises less frequently (*P* \< 0.05) and walked for at least 10 minutes less frequently (*P* \< 0.001) than heterosexual males. Bi-sexual males consumed alcohol more frequently (P \< 0.001) and walked for at least 10 minutes less frequently (P \< 0.001) than heterosexual males.

We also found, again using one-way ANOVA, significant differences among females according to sexual identity group for frequency of smoking (P \< 0.001), alcohol consumption (P \< 0.001), vigorous PA (P \< 0.001), moderate PA (P \< 0.001), and muscular strength exercises (*P* \< 0.001). There were also significant inter-group differences for self-reported mental stress (*P \<* 0.001). Tukey's post-hoc test showed that lesbian females reported more frequent vigorous PA (*P* \< 0.001), moderate PA (*P* \< 0.001), and muscular strength exercises (*P* \< 0.001) than heterosexual females. Bisexual females engaged more frequently in smoking (*P* \< 0.001), alcohol consumption (P \< 0.001), vigorous PA (P \< 0.001), moderate PA (*P* \< 0.001), and muscular strength exercises (P \< 0.001) than did heterosexual females, in addition to higher self-reported mental stress (*P* \< 0.001).

Discussion
==========

This study examined whether there were differences in lifestyle factors by sexual orientation in Korean adolescents. The most notable finding in the current study was that 887 adolescents (7.5% of the sample) had some same-sex romantic or sexual experience, such as kissing, fondling, or sex. This statistic indicates that the LGB adolescent population in Korea is larger than that of many other countries that were surveyed ([@ref9]). This comparably large LGB population may pose a public health risk in terms of sexually transmitted diseases. For this reason, we recommend that the Korean government put into place school- and community-based programs for preventing social and health problems in the LGB community.

###### 

The differences in lifestyle factors among the sexual identity groups

                                             Heterosexual   Homosexual           Bisexual             Overall F   Overall *P*
  ------------------------------------------ -------------- -------------------- -------------------- ----------- ---------------
  Males                                      (n=323)        (n=243)              (n=6,501)                        
  Frequency of smoking                       3.21 ± 2.69    2.87 ± 2.49 N/S      3.45 ± 2.74 N/S      3.559       0.029\*
  Frequency of alcohol consumption           2.10 ± 1.37    2.22 ± 1.59 N/S      2.69 ± 2.00 \#\#\#   21.213      \<0.001\*\*\*
  Frequency of breakfast consumption         5.34 ± 2.65    5.05 ± 2.70 N/S      5.25 ± 2.81 N/S      1.946       0.143 N/S
  Self-reported mental stress                2.66 ± 0.97    2.64 ± 1.09 N/S      2.54 ± 1.14 N/S      1.895       0.150 N/S
  Frequency of vigorous PA                   3.61 ± 1.69    3.61 ± 1.71 N/S      3.69 ± 1.71 N/S      0.227       0.797 N/S
  Frequency of moderate PA                   3.42 ± 1.69    3.26 ± 1.65 N/S      3.33 ± 1.64 N/S      1.638       0.194 N/S
  Frequency of muscular strength exercises   3.06 ± 1.83    2.77 ± 1.69 \#       3.00 ± 1.86 N/S      3.901       0.020\*
  Frequency of walking at least 10 minutes   6.77 ± 2.01    6.18 ± 2.36 \#\#\#   6.11 ± 2.44 \#\#\#   24.391      \<0.001\*\*\*
  Females                                    *(n*=208)      *(n*=113)            *(n*=4,441)                      
  Frequency of smoking                       1.94 ± 2.00    2.17 ± 2.03 N/S      3.83 ± 2.79 \#\#\#   48.723      \<0.001\*\*\*
  Frequency of alcohol consumption           1.79 ± 1.16    1.85 ± 1.49 N/S      3.35 ± 2.39 \#\#\#   90.375      \<0.001\*\*\*
  Frequency of breakfast consumption         5.15 ± 2.56    5.21 ± 2.62 N/S      4.93 ± 2.71 N/S      0.479       0.619 N/S
  Self-reported mental stress                2.24 ± 0.89    2.35 ± 1.14 N/S      2.62 ± 1.33 \#\#\#   10.793      \<0.001\*\*\*
  Frequency of vigorous PA                   2.27 ± 1.50    2.88 ± 1.72 \#\#\#   3.18 ± 1.83 \#\#\#   33.681      \<0.001\*\*\*
  Frequency of moderate PA                   2.41 ± 1.49    2.84 ± 1.67 \#\#\#   3.08 ± 1.78 \#\#\#   18.393      \<0.001\*\*\*
  Frequency of muscular strength exercises   1.72 ± 1.29    2.16 ± 1.55 \#\#\#   2.54 ± 1.78 \#\#\#   31.049      \<0.001\*\*\*
  Frequency of walking at least 10 minutes   6.22 ± 2.25    6.04 ± 2.39 N/S      6.12 ± 2.48 N/S      0.686       0.504 N/S

Note. \*P\<0.05; \*\*\*P\<0.001;

one-way analysis of variance

N/S, not significant, \#

p

\<0.05 \#\#\#

p

\<0.001 compared with heterosexual group; Tukey's post-hoc testing PA, physical activity

Prior studies have shown that gay and bisexual men have poorer general and mental health ([@ref9]), higher rates of smoking ([@ref19]) and higher rates of alcohol use ([@ref20]) than do heterosexual men. Studies have also indicated that lesbians and bisexual women have poorer overall and mental health ([@ref13]), higher rates of smoking ([@ref21] --- [@ref22]), and higher rates of alcohol use ([@ref23]---[@ref24]). The results of the present study support these previous findings, in that gays, lesbians, and bisexual adolescents of both genders had higher rates of smoking and alcohol consumption than heterosexual adolescents did.

However, although gay and bisexual males reported lower rates of muscular strength exercises and walking than their heterosexual counterparts, which might be indicative of poorer physical health, lesbians and bisexual females reported higher rates of vigorous PA, moderate PA, and muscular strength exercises than did their heterosexual counterparts, which might be indicative of better physical health. Although the KYRBWS-VIII did not gather any information that might help us to better understand the reason for this difference, we hypothesize that this might be because lesbians may tend to assume male roles or lifestyles, leading lesbians and bisexual females to engage in more physical activities than heterosexual females. However, additional studies would be required to confirm this hypothesis.

This study is limited in that the KYRBWS-VIII was a cross-sectional, retrospective ***cohort study; as a result,*** we cannot make any statements regarding causality. Furthermore, although sexuality in adolescence may remain consistent throughout the lifespan, it is well known that sexual orientation in childhood and adolescence is not likely to persist into adulthood. Therefore, findings from this study cannot be generalized to the adult population in Korea. Moreover, since only participants who met the criteria for inclusion took part in the survey, findings from this study cannot be generalized to the entire youth population in South Korea. However, as the first national study on the lifestyle behaviors of the adolescent LGB population in South Korea, we believe that this study will both encourage additional inquiry in this area and provide valuable information to promote the public health of this population. An additional limitation could be the fact that, at such a young age and with so little sexual experience, the sexual experiences reported by participants may not reflect their true, respective sexual orientations.

Conclusion
==========

We concluded that gay, lesbian, and bisexual males and females fare poorly with regard to healthy lifestyle behaviors, as compared to their heterosexual peers. This difference was stronger among females than among males. According to these results, we suggest that efforts be undertaken by schools and communities to modify and prevent unsuitable lifestyle behaviors among LGB adolescents, using social and health education programs that specifically target this group.
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